Introduction
Fiscal measures, such as tax cuts and spending increases, have been central to government responses to the recent global financial crisis. All countries in the Group of Twenty (G-20) have adopted discretionary fiscal packages to fight the economic downturn that was set off in mid-2007 by a financial and banking crisis with roots in the U.S. mortgage market. Those programs, enacted specifically to boost aggregate demand during the economic downturn, cost about 2 per cent of the gross domestic product (GDP) of the G-20 countries in 2009 and are projected at 1.6 per cent of GDP in 2010 (IMF, 2009 ).
These expansionary fiscal policies are beginning to offset the fall in private demand in G-20 countries, but it is too early to tell if they will help shorten the duration of the recession and promote growth in the medium term. Does it matter for the next three to five years whether governments rely on tax cuts or spending increases to combat the recession? Or whether governments cut consumption taxes or income taxes or spend on current consumption or investment? We examine these questions, using historical data from past banking crises, which have caused more severe and protracted recessions than those with their roots in the real economy.
Fiscal balances deteriorate
The discretionary programs enacted to combat the global recession contributed to increased government deficits. In addition, declining economic activity and a drop in asset values both lowered government revenues and increased spending for existing social programs, such as unemployment insurance. On average, fiscal balances in the G-20 nations are projected to deteriorate by about 7 per cent of GDP in 2009, compared to the pre-crisis periods. The discretionary measures account for almost half of the increase in deficits. Discretionary fiscal stimulus was larger in emerging market economies, which have limited social programs and lower revenues. By contrast, in advanced G-20 countries, the bigger deficits were mainly caused by automatic increases in spending on such existing social programs as unemployment insurance and social assistance.
Most of the fiscal stimulus has centered on raising public spending. More than two-thirds of the discretionary stimulus came in spending measures in 2009, with the rest in tax cuts. Investment in infrastructure accounts for almost half of the stimulus in emerging G-20 countries, compared to about one-fifth in advanced G-20 countries. Tax reductions, notably corporate and personal income taxes, are a significant share of fiscal stimulus in advanced economies.
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Recessions and fiscal policy
The role of fiscal and monetary policy during recessions has been studied extensively. Fiscal and monetary policies counter the effects of shrinking output during recessions, credit contractions and asset price declines (Claessens, Kose and Terrones, 2008) . Fiscal policy appears to be particularly effective in shortening the duration of recessions. That suggests that an aggressive countercyclical fiscal stance -one that leans against the direction in which the economy is moving by cutting taxes or increasing spending -is appropriate during recessions and that fiscal stimulus should be large, sufficiently lasting, diversified, contingent, collective and sustainable (Spilimbergo et al., 2008) . However, there is little evidence on the effectiveness of fiscal policy during periods of systemic banking crises. This has limited our understanding of how the current stimulus packages will affect the duration of the crisis.
Several factors could hamper the effectiveness of fiscal expansion during the more severe and long-lasting recessions caused by financial crises:
• The dramatic drop in aggregate demand necessitates a larger fiscal stimulus to support the economy than in a standard recession.
• The implementation of fiscal policy is made difficult because the ability of consumers to spend is hampered by financial distress. This causes capital markets to freeze, limiting the scope for private consumers to access credit against the backdrop of severe income losses.
• Governments find it difficult to finance fiscal expansions in a more risk-averse global environment. While this can be particularly important for countries with high initial levels of debt or high credit risk, the across-the-board increase in the perception that it is riskier to lend to governments can affect sovereign bond issuance even in better-rated economies. However, this effect can be offset in part by lower inflationary pressures and financial markets' flight to quality.
Systemic banking crisis and fiscal policy
We used new data on financial crisis episodes compiled by Laeven and Valencia (2008) to study the effectiveness of fiscal policy under systematic banking crises. This database comprises 118 episodes of financial crises that occurred in 99 countries during the period 1980-2008. These crises were different from standard recessions as they originated from severe systemic disruptions in the banking system. Under Laeven and Valencia definition, systemic banking crisis occurs when a country's corporate and financial sectors experience a large number of defaults and financial institutions and corporations face difficulties repaying loans on time. They identify 124 systemic banking crises over the period , and estimate that fiscal costs net of recoveries associated with these crises average about 13.3 per cent of GDP while output losses average 20 per cent of GDP.
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We use the dataset of 124 banking crises and drop 10 of them due to lack of fiscal data. We come up with a sample of 118 cases by adding 4 cases from their other two datasets. These cases were originally classified as other type of financial crisis (currency crisis and debt crisis), but they triggered a banking crisis. 2 We complement Laven and Valencia's database with additional data from the World Economic Outlook, the Government Financial Statistics, and the Global Financial Database. 3 This approach differs from the one recently adopted by Reinhart and Rogoff (2009) who define banking crises as two types of events: bank runs that lead to the closure, merger, or takeover by the public sector of one or more financial institutions; and if there are no runs, the closure, merger, takeover, or large-scale government assistance for an important financial institution that marks the start of a string of similar outcomes for other financial institutions. With these criteria, they identify 66 cases that occurred between 1945 and 2007. Financial crises lasted on average for 2.5 years (Figure 1) , with 85 per cent of the episodes lasting between one and four years. One episode, the longest, lasted eight years. These crises also generated large economic costs. Peak-to-trough fall in GDP growth was more than 5 percentage points during the average shock episode. The effects of crises on fiscal aggregates were also significant: during the crisis, public debt increased by about 30 percentage points of GDP ( Figure 2 ) reflecting a significant deterioration in the primary fiscal balance. A drop in revenue collection as well as higher public expenditure contributed to the fiscal deterioration. These results are similar to the estimated impact of the current crisis on output and government debt in G-20 countries and to those reported in other studies on financial crises (Reinhardt and Rogoff, 2009 ).
To assess the behavior of fiscal variables during crises episodes and in their aftermath, we calculate the overall change in the variables two years prior to the start of the crisis; 4 during the crisis; and in the two years after the crisis. Results are expressed as a percent of GDP (Tables 1 to 3 ). -----4 As fiscal variables, in particular revenue, may be affected by asset value increase in the run up to the crisis we also estimated the change over a longer time period. During banking crises, fiscal deficits increased by more than 2 per cent of GDP per year and public debt worsened by about one-third of the preexisting average debt level of about 80 per cent of GDP. Total revenues fell by about 3.5 percentage points of GDP and government expenditures rose by more than 2 percentage points of GDP. Tax revenue fell by more than 2 per cent of GDP, especially from income and profits taxes (Table 2) . Social contributions also fell considerably. After the crisis, revenue collection improved, in particular taxes associated improvement in private income. There was also a significant increase in current expenditure (Table 3) . Interest payments, transfers and government's purchase of goods rose most. The rise in public sector salaries was weaker and public investment remained stable during the shock, but rose after the crisis.
Did fiscal expansion help in shortening the length of financial crises? Our results based on regression analysis of the factors that affected crisis duration indicate that it did. We use a dummy-variable indicator of large fiscal expansions during the crisis episode to capture major changes in fiscal policy. We create an "expansionary fiscal policy" dummy that takes value equal to 1 if the budget balance worsens by more than 1.5 per cent of GDP in the first three years following the onset of the crisis. The following model is used to determine the effect of fiscal policy and other accompanying measures on the duration of banking crises: 
where t refers to the time period during the crisis and t-1 refers to the year preceding the onset of the crisis. Expansion is the indicator of fiscal expansion; Credit Boom is a dummy variable that takes value equal to 1, when the banking crises was preceded by an abnormal expansion of credit; and Guarantee is a dummy variable that takes value equal to 1 when there was a freeze of deposits and/or a blanket guarantee in the first phases of banking crises. We include two measures of resolution policies, captured by the total Number of Banks Closed during the episode and the degree of Government Intervention in the financial sector.
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We estimate a baseline model in a truncated sample of 118 episodes of banking crises, using OLS and Ordered Logit. Results are reported in Table 4 and show that fiscal expansions are a decisive factor for reducing the duration of banking crises. Higher government spending and lower taxes boosted aggregate demand by replacing falling private consumption. Public investment also contributed to offsetting the collapse in private investment. Higher deficits led to shorter crisis durations in our sample. An increase of 1 percent of GDP in the fiscal deficit reduced the duration of the crisis by almost two months. This suggests that fiscal expansion of the size similar to the one adopted on average by G-20 countries during the current global financial crisis may cut the length of the recession by almost one year, compared to a baseline situation in which the budget deficits remained the same as in the pre-crisis period.
Fiscal policy composition
We also find that the composition of fiscal expansion -how it is distributed as current spending, investment spending, or tax cuts -matters (Table 5 ). Higher public consumptiongovernment purchases of goods and services and wages -and lower income taxes shorten the duration of financial crises. For example, a 10 per cent increase in the share of public consumption in the budget reduced the crisis length by three to four months more than would have larger fiscal deficits alone. The same cannot be said for capital expenditures. Why? We believe that implementing capital projects generally takes longer than directly injecting demand through ----- government purchases of goods and services. This picture seems consistent with the pace of disbursement of current fiscal packages. Tax cuts and increases in government consumption and transfers were implemented rapidly in many G-20 economies. However, procedures for budget allocation, transfers to subnational governments, procurement and payments to contractors slowed down the disbursement of some capital projects ).
The composition of tax measures is also important: cutting consumption taxes was more effective than cutting income taxes. That is because cuts in levies such as a value added or sales taxes quickly stimulate private consumption while income tax reductions can in part be saved. Consumption tax cuts help support domestic demand particularly when dropping asset values, income losses and rising unemployment dent households' ability to spend.
Other factors played a significant role. Crises that were preceded by a credit boom tended to last longer. Those in which a guarantee for bank deposits was provided (or expanded) by the government were shorter than crises in which governments did not provide this financial safety net. Closing failed banks and a strong government intervention in financial markets was also beneficial to resolving crises in the last three decades.
The analysis also found that how fiscal expansion is constructed affects whether it creates conditions that promote economic growth five years after a crisis (Table 6 ). Fiscal responses that had a greater share of public investment may not have helped shorten the recessions as much as consumption spending but had a positive effect on output growth in the medium term. A 1 percent increase in the share of capital outlays in the budget raised post-crisis growth by about 1/3 of 1 percent per year in our regression analysis of crisis episodes. It appears that capital investment promotes medium-term growth by removing infrastructure bottlenecks and by enhancing private sector competitiveness. Income tax reductions were also associated with positive growth effects. Trimming income taxes removed distortions that hurt long-run economic performance.
These results highlight the potential trade off between fiscal policy's role in supporting aggregate demand in the short term and its contribution to productivity growth in the medium term. They point to the need to evaluate the composition of fiscal stimulus packages before their implementation, as different short-term and medium-term fiscal multipliers can affect fiscal policy performance during the crisis and in its aftermath.
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Fiscal policy and debt sustainability
However, insufficient fiscal space -that is, the capacity to spend more -and concerns about the sustainability of public debt along with low initial per capita income can limit the effectiveness of fiscal expansions during crises (Tables 7-10). The lack of fiscal space in countries with high public sector debt-to-GDP ratios before the crisis not only constrains the government's ability to implement countercyclical policies, but also undermines the effectiveness of fiscal stimulus and the quality of fiscal performance. For example, in countries with relatively high debt, crises lasted almost one year longer; the beneficial effects of fiscal expansions were negated by the high public debt. Our simulation (Figure 3) shows that high initial levels of public debt make it more difficult to exit a crisis and also limit the ability of expansionary fiscal policy to support output growth.
Similar results are found for countries with lower per capita income, because those nations' limited fiscal space, lower technical capacity to implement fiscal stimulus plans and higher exposure to macroeconomic risks, including to external shocks, reduce the scope and the effects of fiscal expansions during crises.
Robustness
The robustness of the above results has been assessed to control for alternative definitions of crisis' length, index of discretionary fiscal policy and endogeneity. In the baseline model, the 
Impact of Fiscal Expansions on Crisis Length by Level of Debt
Source: Author's calculations. The index of fiscal expansion used in the baseline model is incapable of differentiating between fiscal expansions which are discretionary and those which are the unintended result of a dramatic collapse of GDP growth. We calculated an indicator of discretionary fiscal policy.
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Results are are consistent with the baseline. Finally, we controlled for potential endogeneity between crisis duration and fiscal policy: Since fiscal policy and output growth are correlated, baseline results could be biased as GDP growth enters the definition of crisis length. In order to control for this factor, we used a Two-Stage Least Square (TSLS) estimator, employing all other independent variables and a measure of liquidity support as instruments. Results confirm that the main findings hold.
Conclusion
This paper has assessed the effects of fiscal policy response during 118 episodes of systemic banking crisis in advanced and emerging market countries during 1980-2008. The results show that timely countercyclical fiscal measures can help shorten the length of crisis episodes by stimulating aggregate demand. Fiscal expansions based on measures to support government consumption are more effective than those based on public investment or income tax cuts. But these results do not -----6 The details are available in Baldacci, Gupta, and Mulas-Granados (2009). 7 We take the value of the primary surplus which would have prevailed, were unemployment at the same value as in the previous year, minus the value of the primary surplus in the previous year. Both variables are expressed as a percent of GDP. When this change was greater than -1.5 per cent of GDP, we labeled the year as a fiscal expansion (value 1), and zero otherwise. hold for countries with limited fiscal space where fiscal expansions are prevented by funding constraints or limited access to markets. The composition of countercyclical fiscal responses matters also for post-crisis growth recovery, with public investment yielding the strongest impact on growth. These results suggest a potential trade off between short-run aggregate demand support and medium-term productivity growth objectives in fiscal stimulus packages adopted in distress times.
They also suggest that fiscal stimulus packages by G-20 countries may have reduced crisis length by up to one year and could have stimulated post-crisis growth by up 1 percent of GDP, compared to a scenario where fiscal policy response was not implemented. Figure 4 shows that based on the composition of the fiscal stimulus implemented by G-20 countries in 2009 and the regression results presented in the paper, post-crisis real growth rate could be higher by almost ½ percentage point for these countries. Results can be larger for emerging market economies that devoted a higher share of the stimulus to infrastructure. In these countries, the baseline impact is estimated at more than 1 percent, compared to less than ¼ of one percent in advanced economies that made larger use of tax cuts and increases in transfers. These results are higher if one uses the regression coefficients for countries with low initial fiscal vulnerabilities and high per capita income as discussed in the previous sections.
